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3. Test Results
3.1. C,claohexane Data

C«perimental results for near-uv dye lasers pumged with pulses from
4 1aCl iaser nawa 3hawn that the sol.ent will effect the operation af a
e laser -- par ti1cularls 1ts pnotachemical stability (11, Therefore,
tittiral tests ‘or this experiment utilized the solvent cyclohexanre
alonei no laser dye was adden to the solvent. Damage. appearing as ‘he
7enngition of carhon or carban compounds, was produced at fluence levels

os law as 0.« J/cm®i yet thresholds for bare Si0p tested in air at this

farility range from + to 10 J/cm? ang carbon deposits are not a part of
the 1amage morpholoqgy. The fused-silica damage® data for cyclohexane
tf1g. 3) 1ndicate asymptotic behavior at thresholo and, at fluences

above threshald, all damage 1s delayed and occurs at approximately 105
shnots. Tests at varied pulse-repetition rates (100 to 200 Hz), solvent-
flyw rates (2 to 4 gem), and clearing ratios (1 to 3) reveal no
significent dependence of damage an any o) these parameters.

{n an attempt to impraove on the window damage threshold when in
cantact with cyclorexane, two other window materials were tested.
Sapphire windows exhibit threshold behavior at 1.3 J/cm@ and the damage
also 4ppears as carbon deposits. Sapphire windows tested in zir at this
facility produced a damage threshold of 2 J/em@. A MgFa window could
not be damaged i1n 10° shots at up to 3.3 J/em@, which was the maximum
test-nlane fluence attainable with tre | x 12mm beam. However, previous
tests of “gF5 in air at 248nm and 351nm have produced thresholds of 19
and 20 J/cm@, respectively (21, Dielectric coatings were tested as
pIssi-le damage-resistant barriers between the solvent and Sila. As
seen |n the following teble, thicker coatings (10,000 B) can improve
tanage *hreshold nearly 1.5 times whil@ thinner coatings provide little
nr A0 vapreovement, These combined results imply that the windaw is not
510y @ passive surface that collecte the products of photo-
H1as0z14ation, But s an act.ve participant 1n the reactions.

Tenie | Cuatings as Barriers batween S10p and Cyclohexane
Miterials Tesgted Damage Threshold (J/enf)
Flsl3 single layer (10,000 &) on S10p 1.9
w1207 antireflector (1,000 A) on S.05 L.l
Al single layer (100 &) on S10p Q.8
nncoated 3105 companion sample 0.8
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3.2, Diosane Data

A majar (mpro.ement 1 n Jdamage threshold occurs when the sgl.arnt
dinrane 13 used, ARAg seen 1n fiqure 4, the thresholds exceed those
nedsurad in ¢, clanevane by an order of magnitude. (It was necessary to



danage threshold cculd not te attributed o a decreased spot siIe.
Further, ro carbon deposits were oSserved un the cell windows -- damasge
appears to be a surface-roughen:ng process s:a1lar to that seen on
ssnoles tested in air. Although compar:or samples tésted in air and 1n
Jiaxane nrnduce near!l, the same damage thresnolds (B to 10 J/cm€), these
tested 10 dioxare appear 0 produce delaved damage. (This might be
attributed to a4 partial i1ngex match between the dicxane and Siila ~hirh
cculd make damage .anore difficult to see.)

+, Conclusions

The tata far Si10> windows testad in cyclonexane suggest that damage
13 1ndependent of repetition rate or flow conditions. Further, damage
near threchold occurs after an accumulation of shots depending aon
fluenre., while at .alues above threshold. damage occurs after a fix«ed
ramnes ot sheis regardless of test-plane fluence. A thick dielectraic
coating is able to protect the Si0p surface at test-plane fluences wp to
.early 1.3 times the damage threshold for uncoated Si10z. while thirner
rnatings shuw little ar no improvement. Finally, the data suggest ihat
« sclorexane damage 1s a photochemical process rather than a
ohintodeposition process. and the photochemical process 15 more
poonounced for 5105 windows than for Alp03 or MgFo windows.

For tests in the solvent dicxane, no photochemical depositian 1s
nbserved in the damnage mechanism, Fused-silica damage thresholds depend
upnon test-plane fluerce, and, while damage appears to be delayed,

thisloluds are rannacable to those measured for Si0p windows tested in
A
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XeCl Laser Damage Test Facility
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Simultaneous Exposure of Windows
to Flowing Cyclohexane
and Laser Radiation at 308 nm
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